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Summary
INTRODUCTION: The COVID-19 pandemic and the asso-
ciated restrictions may have modified the activities of the
Swiss population and thus altered trauma patterns.
MATERIALS AND PATIENTS: All adult patients with major
trauma admitted to our institution in 2019 and 2020 were
assessed using the Injury Severity Score (ISS), by body
region involved, type of injury, age, admission to an inten-
sive care unit and 30-day mortality.
RESULTS: In 2020, 454 patients with major trauma were
admitted to our institution, 17% fewer than in the previous
year. The drop in the number of major trauma patients
proceeded with and overlapped both the first and second
peaks in incidence of the pandemic and the associated
restrictions. The median ISS was higher in 2020 (25, in-
terquartile range [IQR] 17—26.5) than in 2019 (22, IQR
16—26, p = 0.04). There were no significant differences
in body region involved, type of injury or age (p >0.05).
In 2020, a higher percentage of patients were admitted
to an intensive care unit (86.5% vs 77.7%, p <0.001) and
died within 30 days (8.8% vs 5.0%, p = 0.015). The 30-day
mortality was higher in 2020 than in 2019, with an odds ra-
tio of 1.80 (95% confidence interval 1.04—3.10, p= 0.036)
after adjustment for the following potential confounders:
ISS, age, gender and type of injury.
CONCLUSION: In the first year of the COVID-19 pandem-
ic, fewer patients with major trauma were admitted to our
institution. However, the patients admitted were more se-
verely injured and more often died within 30 days. Under-
standing the differences in injury patterns and admissions
in major trauma patients under special conditions – such
as a pandemic – could help to allocate rare resources ad-
equately.
Introduction
The first cases of coronavirus disease 2019 (COVID-19)
were described in Wuhan, China, in December 2019 [1].
Since then, the virus has spread throughout the world and
was declared a pandemic in March 2020 by the World
Health Organization (WHO) [2].
In Switzerland, the first case of COVID-19 was confirmed
on 25 February 2020 [3]. A few days later, the Swiss fed-
eral council prohibited large events. In March, schools and
all non-essential businesses and services closed and private
and public events were prohibited. Most of these restric-
tions were eased by the end of April 2020 [4].
The second rise in incidence in Switzerland started in Au-
gust – with the peak in November 2020 [3]. In line with the
renewed increase in the number of cases, the restrictions
were tightened. The Swiss population was advised to trav-
el less; home working was introduced and working hours
were reduced. Stay-at-home orders and physical distanc-
ing were widely implemented [4]. It can be assumed that
these official restrictions have decreased mobility and the
associated accidents. However, it is also conceivable that
people in Switzerland might have changed their behaviour,
and spend more time pursuing other activities than before
the pandemic, and this might have modified the patterns of
accident and trauma. In Switzerland, restrictions to outdoor
activities (e.g., skiing) were largely avoided [5].
Most severe injuries at our emergency department (ED)
are the result of road traffic accidents and falls. During the
pandemic and stay-at-home orders, EDs worldwide and in
Europe reported a decrease in total numbers and changes
in the composition of patients [6–8].
This led to our hypothesis that during the pandemic in
2020 total numbers of severely injured patients decreased
relative to 2019 and that this was associated with a change
in injury pattern. Therefore, the aim of this study was to
provide an overview of the impact of the first and second
peaks in incidence of COVID-19 and the subsequent re-
strictions on the number of admissions and trauma patterns
of patients with major trauma at a level 1 trauma centre in
2020 compared with 2019 as control period.
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Materials and methods
We conducted a retrospective, single-centre, cohort study
in a level 1 trauma centre. Our ED is one of the largest in
Switzerland, treating about 50,000 patients per year. As a
level 1 trauma centre, we admit around 500 patients with
major trauma per year (fig. 1).
The severity of the patient's trauma is assessed with the In-
jury Severity Score (ISS) [9]. The body is divided into six
ISS body regions. Each body region is then classified us-
ing the Abbreviated Injury Scale (AIS), from 1 (minor) to 6
(unsurvivable). To calculate the ISS, the square of the AISs
from the three worst affected body regions are summed. In
addition, patients with an AIS of 6 receive an ISS of 75.
An ISS ≥16 or a head AIS ≥3 defines a major trauma [10].
All major trauma patients admitted in 2019 and 2020 with
an ISS of ≥16 and/or a head AIS of ≥3 were included in the
analysis. Exclusion criteria were age under 16 years and no
major trauma – defined as ISS <16 and head AIS <3. All
consecutive patients were included; no patient was lost. To
minimise a potential observer bias, all data were assessed
by one specially trained consultant. He calculated the AIS
and ISS based on the radiological imaging conducted on
the patients and the information in our hospital electronic
patient records. Quality control was ensured through regu-
lar controls and audits. In all major trauma patients, the fol-
lowing parameters are assessed in accordance with Swiss
law and society recommendations [11, 12]: ISS, date and
time of admission, age at date of admission, type of injury,
involved ISS body region, admission to an intensive care
unit (ICU) and death within 30 days of admission.
The primary outcome of this study was the change in total
number of patients with major trauma admitted to our in-
stitution.
Before analysis, the data were anonymised. The total num-
ber of patients admitted per year was compared between
Figure 1: Study flow chart. AIS: Abbreviated Injury Score; ED =
emergency department; ISS = Injury Severity Score
2019 and 2020. The chi-square test was used to compare
observed frequencies of parameters (e.g., cause of trauma)
between 2019 and 2020. Non-normally distributed data
were assessed using the Wilcoxon rank sum-test and dis-
played as medians, with interquartile range (IQR) in paren-
theses.
The 30-day mortality was further assessed using a multi-
variable logistic regression analysis including the follow-
ing potential confounders: ISS, age, gender and type of in-
jury. The statistical analysis was performed withSTATA®
16.1 (StataCorp, The College Station, Texas, USA).
The Cantonal Ethics Committee judged the study as a qual-
ity evaluation study (Study- Nbr: Req-2020-01429). The
study was performed in accordance with the Declaration of
Helsinki and the Guidelines for Good Clinical Practice.
Results
In 2020, 454 patients with major trauma were admitted to
our institution; this was 17% fewer than in 2019 with 543
patients (see fig. 1) and also than the average number of
the previous 5 years (545.4 patients/year). The median ISS
was higher in 2020 than in 2019 (25, IQR 17–26.5 vs 22,
IQR 16–26, p = 0.04, table 1).
In comparison to 2019, the total number of patients per
month dropped in February to April, August/September
and December 2020 (fig. 2).
In the remaining 6 months, the total number of patients
remained similar to 2019 or was slightly higher. The de-
creases in the number of patients overlapped the rise in
COVID-19 incidence in both the first and second peaks in
incidence.
The secondary outcomes were change in the type of injury
and involved body regions, and follow up including admis-
sion to an ICU and 30-day mortality.
The type of injury did not differ significantly between 2019
and 2020. The distribution of the traffic accidents changed,
with significantly fewer accidents as pedestrians: 4.2% (5
of 118 traffic accident patients) in 2020 versus 11.4%
(17 of 149 patients) in 2019; p = 0.034). The percent-
age increase in bicycle accidents did not reach signifi-
cance: 55.9% (66 of 118 patients) in 2020 versus 44.3 %
(66 of 149 patients) in 2019; p = 0.059 (table 1). In 2020,
42% of the patients (n = 189) were admitted during work-
ing hours, defined as 08:00 to 18:00 Monday to Friday.
This percentage was unchanged from 2019 (p = 0.858).
There was no significant difference in median age of pa-
tients and in the involved ISS body regions (table 1).
In 2020, 86.5% of the patients with major trauma were ad-
mitted to an ICU, and 8.8% died within 30 days of arrival
in hospital. These numbers were increased compared with
2019, when 77.7% of the patients were admitted to an ICU
(p <0.001) and 5.0% died within 30 days of arrival in hos-
pital (p = 0.015).
The odds ratio for admission to ICU in 2020 was 2.0 (95%
confidence interval [CI] 1.4–3.0; p <0.001) compared with
2019. The odds ratio for death within 30 days in 2020 was
1.7 (95% CI 1.0–2.9; p = 0.039). After adjusting for the
following potential confounders – ISS, age, gender, type
of injury and working hour admission – the odds ratio
for admission to ICU in 2020 was 2.0 (95% CI 1.3–3.1;
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p = 0.001) and the odds ratio for death within 30 days in
2020 was 1.8 (95% CI 1.03.1; p = 0.036).
Discussion
The retrospective, single centre data analysis identified a
decrease in the total numbers of patients with major trau-
ma treated at our ED during the year of the COVID-19
pandemic in 2020 compared with the previous year,
which proceeded with and overlapped both COVID-19
peaks in incidence. This observation is in line with other
studies from EDs around the world, which also reported a
general decrease in patient admissions during the pandem-
ic [7, 8, 14]. The number of trauma patients decreased in
most institutions by between 30% and 60% [15–17], and
even reached 89% during a strict lockdown [18].
The reduction in major trauma cases correlates with the
regulations issued by the authorities [4]. February to April
2020 corresponds to the timeframe of the first peak in in-
cidence of the pandemic in Switzerland, when restrictions
were implemented. In August 2020, the second rise in in-
cidence began, but in the peak in November 2020 the num-
ber of patients admitted was similar to 2019 and the effect
seen during the first peak in incidence was less marked.
This might have been the effect of campaigns to encour-
age patients to seek safe treatment in hospitals and EDs in
countries that observed a decline in ED consultations dur-
ing the first peak in incidence [19], although severely in-
jured patients were presumably less influenced than criti-
cally ill patients.
There have been reports that workplace accidents and road
traffic accidents decreased during the pandemic (by up to
80.5%) [16, 20]. In our study population, the type of injury
did not change significantly, but there was a trend to a low-
er percentage of pedestrian accidents. The number of bicy-
cle accidents stayed at the same level, and all other types
of traffic accidents decreased. Higher rates of bicycle acci-
dents during the pandemic have been reported in UK and
Australian studies [21, 22].
However, although the total number of patients with major
trauma decreased, the severity of injuries increased. This
is reflected by a higher median ISS as well as a higher
rate of ICU admission. Thirty-day mortality was signifi-
cantly higher in 2020. This could not be explained only by
the severity of trauma. After adjusting for potential con-
founders (ISS, age, gender, type of injury) in a multivari-
able logistic regression analysis, the 30-day mortality was
still higher in 2020. The number of ICU beds at our insti-
tution was increased in 2020 as a reaction to COVID-19.
Fewer patients were admitted to the ICU, but they stayed
longer leading to a similar bed occupancy in 2019 and
2020. However, we cannot exclude an increased mortality
due to limited human resources. Elective surgeries were
postponed during the peaks in incidence. Urgent surgeries
including the treatment of patients with major trauma were
conducted with no delay. Hence, postponed surgical treat-
ment is unlikely to be the cause of the increased mortality.
Other trauma centres reported a stable or slightly lower
mortality due to major trauma [22]. This effect was also
Figure 2: The relative change (%) in the number of major trauma patients in 2020 compared to the baseline year 2019 (left axis and blue
curve). The red curve (right axis) shows the 7-day incidence per 100,000 persons in 2020 in Switzerland. The two “lockdown” dates are
marked with a dashed line. The weekly COVID-19 incidence in 2020 in Switzerland is published by the Federal Office of Public Health [13].
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Table 1:
Characteristics of major trauma in 2020 compared with 2019.
Parameter 2020 2019 Change p-value*
Number of patients (n) 452 543 -17%
ISS, median (IQR) 25 (17–26.5) 22 (16–26) +3 0.039
ISS >19, n (%) 294 (65.0) 315 (58.0) –7% 0.042
ISS 16-19, n (%) 105 (23.2) 139 (25.6) –24%
ISS <16, head AIS ≥ 3, n (%) 53 (11.7) 89 (16.4) –40%
Age (years), median (IQR) 67 (51–79) 64 (45–79) +3 0.109
Body region
Head and neck, n (%) 381 (84.3) 446 (82.1) –15% 0.366
Face, n (%) 63 (13.9) 93 (17.1) –32% 0.168
Chest, n (%) 163 (36.1) 181 (33.3) –10% 0.368
Abdomen or pelvic contents, n (%) 92 (20.4) 113 (20.8) –19% 0.859
Extremities and pelvic girdle, n (%) 133 (29.4) 191 (35.2) –30% 0.054
Type of trauma, n (%) 0.269
Traffic accidents total 118 (26.1) 149 (27.4) –21%
Car accidents 21 (5) 28 (5) –25%
Motorcycle accidents 19 (4.2) 30 (5.5) –37%
Bike accidents 66 (14.6) 66 (12.2) 0
Pedestrian accidents 5 (1.1) 17 (3.3) –71%
Other traffic accidents 7 (1.6) 8 (1.5) –12%
Falls total 297 (65.7) 331 (61.0) –10%
Falls under 3 metres 167 (37.0) 235 (43.3) –29%
Falls over 3 metres 52 (11.5) 43 (7.9) –17%
Falls of unknown height 78 (17.3) 53 (9.8) +32%
Other/unknown 37 (8.0) 63 (11.6) –40%
Time of admission, n (%) 0.858
Working hours 189 (41.8) 224 (41.3) –16%
Weekend and nights 263 (58.2) 319 (58.7) –18%
Admission to ICU, n (%) 391 (86.5) 422 (77.7) –7% <0.001
Death within 30 days, n (%) 40 (8.8) 27 (5.0) +48% 0.015
“Working hours” are defined as the time frame from 08:00-18:00 from Monday to Friday. “Weekend and nights” are defined as the time frame outside working hours.
ICU: intensive care unit; IQR: interquartile range; ISS: Injury Severity Score.
* Wilcoxon rank sum-test or chi-square test, as appropriate
seen in non-traumatic emergency admissions in our ED
[23].
Limitations: This was a retrospective study, subsequently
information and selection bias cannot be excluded. How-
ever, the data were systematically registered by one spe-
cially trained physician. As we only included patients with
major trauma in our study, these findings cannot be gen-
eralised to all trauma patients. However, further studies at
our institution assessing the change in patients with minor
trauma are planned. Further, we did not have information
on how many of our patients suffered from COVID-19, so
no connection between changes in treatment and outcome
of trauma patients with COVID-19 can be made.
In conclusion, it can be stated that in the first year of the
COVID-19 pandemic, 17% fewer patients with major trau-
ma were admitted to our institution than in the previous
year. However, the patients were more severely injured, as
reflected by a higher median ISS, a higher rate of ICU ad-
mission and a higher 30-day mortality rate.
Understanding the differences in injury patterns and ad-
missions in major trauma patients under special condi-
tions — such as a pandemic — could help us to allocate
rare resources adequately.
However, a decrease in pure case load does not reflect the
resource needs in EDs, as a variety of other aspects (e.g.,
severity of injuries/illness, special hygiene measures, sick
leave) are major factors in ensuring adequate emergency
care.
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